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(57) ABSTRACT 

The invention provides an apparatus and method for thin die 
detachment involving the use of a collet for holding and 
detaching a die mounted on an adhesive surface of an 

adhesive ?lm. An ejector device comprising a plurality of 
ejector pins is employed to partially delaminate said die 
from the adhesive surface for detachment by the collet. Each 
ejector pin is operative to contact and raise a second surface 
of the ?lm opposite the adhesive surface at a position 
substantially at a corner of the die to be detached within a 
predetermined distance from the edges of said die. 
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FIGURE 1 (Prior Art) 
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FIGURE 2a (Prior Art) 
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FIGURE 2b (Prior Art) 
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APPARATUS AND METHOD FOR THIN DIE 
DETACHMENT 

FIELD OF THE INVENTION 

[0001] This invention relates to an apparatus and method 
of using multiple ejector pins located at speci?c locations 
With respect to a die for the detachment of thin dice during 
die bonding of electronic packages. 

BACKGROUND AND PRIOR ART 

[0002] In Wafer processing, Wafers comprising arrays of 
semiconductor dice are usually received after dicing on a 
?lm frame, and are fed to die bonding machines for place 
ment. In a typical die bonding process, dice are detached and 
lifted from a ?lm frame comprising plastic adhesive ?lm or 
a Mylar ?lm and are then transferred to a substrate such as 
a lead frame or printed Wiring board (PWB) substrate. 
Typically, in a pick-up process, a designated die Will ?rst be 
aligned and moved to a location Where push-up pins Will rise 
to raise a die from beloW While the plastic adhesive ?lm is 
held doWn by vacuum suction. A collet or pick-up tool is 
then moved to just above the top surface of the die. The die 
Will be detached from the plastic adhesive ?lm When the 
push-up pins rise to an appropriate level. The collet provides 
vacuum suction to hold the die during the action of trans 
ferring the die from the plastic adhesive ?lm to the bonding 
substrate. 

[0003] Conventionally, for small dice (say, less than 2 mm 
in Width), one ejector pin positioned at the center of the die 
to be detached is used. HoWever, for larger dice, multiple 
ejector pins are used in order to evenly distribute the push-up 
force on the die and reduce a pinching effect by the ejector 
pins. When the dice get thinner, there is alWays a chance that 
a die may break or crack during the detachment process of 
the die from the plastic adhesive ?lm. The breakage of the 
die is primarily due to the fact that the stress induced by the 
pushing up of the pins reaches the critical failure bending 
stress of the die before the delamination of the interface 
betWeen the die and the plastic adhesive ?lm takes place. 
This Will be more problematic for dice of bigger siZe, (ii) 
thinner dice, and (iii) attachments Where there is stronger 
adhesion force betWeen the die and the plastic adhesive ?lm. 

[0004] A prior art pick-up process includes a typical 
push-up mechanism using one ejector pin or multiple ejector 
pins. FIG. 1 shoWs a typical layout of the push-up device 
and its peripheral devices. On a vacuum ejector platform, 
hole(s) on a cap connected to a vacuum suction supply is 
used to hold a designated die and the plastic adhesive ?lm 
in position during the die detachment process. Inside the cap 
of the vacuum ejector platform, a chuck holds ejector pins 
and is connected to a motoriZed mechanism that provides a 
vertical pushing motion for the ejector pins. During the 
push-up motion, the ejector pins move upWard and push 
onto a die and the plastic adhesive ?lm. As a result, the die 
mounted on the plastic adhesive ?lm starts to be delaminated 
and separates from the ?lm. As the ejector pin rises to certain 
level, the adhesive force and adhered area betWeen the die 
and plastic adhesive ?lm are small enough such that it is 
possible for the pick-up collet to pull the die aWay from the 
?lm by suction means. 

[0005] US. Pat. No. 5,755,373 for a “Die Push-Up 
Device” uses a die push-up device With only one push-up 
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ejector pin in a bonding machine for semiconductor devices. 
This invention is applicable for small and thick dice (say, 
more than 0.2 mm thick). As the siZe of the die gets bigger 
(say, more than 5 mm in Width), a tWo-stage ejecting process 
(such as that in US. Pat. No. 4,850,780 for a “Pre-Peel Die 
Ejector Apparatus”) may be used. In relation to US. Pat. No. 
5,755,373, using a single ejector pin to perform the die 
detachment process Will not be practical if a thin (less than 
0.1 mm thick) and large die (more than 4—mm Width) is 
involved. 

[0006] For prior art devices using multiple pins, such as 
US. Pat. No. 4,850,780 and US publication number 2001/ 
0017403A1, the locations of the pins are not optimiZed for 
handling very thin dice (say, less than 0.1 mm thick). These 
designs can reduce someWhat the pinching force and mini 
miZe any damage to the die during the pick-up process. 
HoWever, for a large (eg more than 4 mm Width) and thin 
(e.g. less than 0.1 mm thick) die, an optimiZed design for the 
multiple pushing-up ejector pins is needed in order to 
prevent the die from cracking during the pick-up process. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the invention to seek to maXimiZe 
an interfacial peeling stress and enhance interfacial delami 
nation betWeen an interface of a die and an adhesive ?lm 
Without causing damage to the die during a die pick-up 
process. 

[0008] According to a ?rst aspect of the invention, there is 
provided an apparatus for thin die detachment comprising: a 
?lm having an adhesive surface on Which a plurality of dice 
are mountable; a collet for holding and detaching a die 
mounted on the adhesive surface; and an ejector device 
comprising a plurality of ejector pins, each ejector pin 
operative to contact and raise a second surface of the ?lm 
opposite the adhesive surface at a position substantially at a 
corner of the die to be detached Within a predetermined 
distance from the edges of said die, Whereby to partially 
delaminate said die from the adhesive surface for detach 
ment by the collet. 

[0009] According to a second aspect of the invention, 
there is provided a method of detaching a thin die mounted 
on an adhesive surface of a ?lm, comprising the steps of: 
contacting and raising a second surface of the ?lm opposite 
the adhesive surface With a plurality of ejector pins at 
positions substantially at the corners of the die Within a 
predetermined distance from the edges of said die; pushing 
against the ?lm at positions substantially at the corners of the 
die to partially delaminate the die; and holding the partially 
delaminated die and detaching the die from the adhesive 
surface. 

[0010] It Would be convenient hereinafter to describe the 
invention in greater detail by reference to the accompanying 
draWings Which illustrate one embodiment of the invention. 
The particularity of the draWings and the related description 
is not to be understood as superseding the generality of the 
broad identi?cation of the invention as de?ned by the 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] An eXample of an apparatus and method in accor 
dance With the invention Will noW be described With refer 
ence to the accompanying draWings, in Which: 
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[0012] FIG. 1 is a diagrammatic cross-sectional side-vieW 
representation of a die ejector device and peripheral devices 
of the prior art; 

[0013] FIGS. 2a and 2b are top vieWs of arrangements of 
ejector pins of the prior art push-up device With (a) one 
ejector pin, and (b) multiple ejector pins respectively; 

[0014] FIG. 3 is a diagrammatic cross-sectional side-vieW 
representation of a die ejector device and peripheral devices 
according to the preferred embodiment of the present inven 
tion; and 

[0015] FIGS. 4a, 4b and 4c are top vieWs of different 
arrangements of ejector pins of the ejector device of the 
preferred embodiment With multiple ejector pins positioned 
near the corners of a die Within a predetermined distance A 
from its edges. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT OF THE INVENTION 

[0016] An ejector device and its peripheral devices for a 
die detachment process of the prior art are shoWn in FIG. 1. 
Aplurality of dice 3 are singulated and attached to a plastic 
adhesive ?lm 4. The plastic adhesive ?lm 4 is mounted to a 
Wafer table With expander (not shoWn) that moves the dice 
3 With respect to a vacuum ejector platform 8. This vacuum 
ejector platform 8 is an enclosure containing a mechanism 
driving a chuck 7 supporting one or more ejector pins 6. The 
chuck 7 provides the mounting holes and brackets for the 
ejector pins 6 and it is driven up and doWn by a motoriZed 
mechanism (not shoWn). Moving a die 3 designated to be 
picked up to the center of the vacuum ejector platform 8 
starts a pick-up cycle. The plastic adhesive ?lm 4 is held 
doWn against the top surface of the platform 8 by vacuum 
suction connected to a vacuum suction supply 9 via a hole 
5 at the top of the vacuum ejector platform 8 and a periphery 
of the plastic adhesive ?lm 4 is held doWn by additional 
vacuum suction provided through an outer ring 10. The 
ejector pins 6 that rise above the top surface of the vacuum 
ejector platform 8 Will lift up the die 3 on the plastic 
adhesive ?lm 4. In the meantime, a collet 2 moves doWn and 
rests on top of the die 3 With its suction vacuum supply 1 on, 
to hold and detach the die 3 from the adhesive ?lm 4. 

[0017] In the prior art, the designated die is pushed up 
either by one ejector pin or multiple ejector pins as shoWn 
in FIGS. 2a and 2b, or by a tWo-stage push-up motion (as 
in US. Pat. No. 4,850,780). There is no particular arrange 
ment of the pins. The prior art is suitable for the detachment 
of small and thick dice. With dice getting thinner and their 
siZes getting bigger, there is a very high chance that a die 
Will crack and break into tWo or more pieces during a die 
detachment process When the ejector pins 6 push up against 
the die 3 on the plastic adhesive ?lm 4. 

[0018] An ejector device and its peripheral devices 
according to the preferred embodiment of the present inven 
tion is shoWn in FIG. 3. A plurality of dice 3 are mounted 
on an adhesive surface of a ?lm 4. Acollet 2 having vacuum 
suction 1 is provided for holding and detaching a die 3 
mounted on the adhesive surface of the adhesive ?lm 4. An 
ejector device comprises a plurality of ejector pins 6, 6a, 
Wherein four of the ejector pins 6a are operative to contact 
and raise a second surface of the ?lm 4 opposite the adhesive 
surface. Each of the four ejector pins 6a are located at a 
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position substantially at a corner of the die 3 to be detached 
Within a predetermined distance from the edges of said die 
3. The ejector pins 6, 6a are supported by a movable chuck 
7. As the die 3 is partially delaminated from the adhesive 
surface of the ?lm 4, the collet 2 is loWered to detach the die 
3. 

[0019] During contact of the ?lm 4 by the ejector pins 6, 
6a, a vacuum ejector platform 8 is provided to support a 
portion of the ?lm 4 on Which the die 3 to be detached is 
mounted. It includes apertures corresponding substantially 
to positions of each corner of the die to be detached, and also 
one or more apertures corresponding to a center portion of 
the die 3, Where the ejector device includes an ejector pin or 
pins 6 contacting the center portion of the die 3. The ejector 
pins 6, 6a are housed Within the vacuum ejector platform 8 
and proj ectable through the said apertures to contact the ?lm 
4 beneath the die 3. 

[0020] The ?lm 4 is secured to the top of the vacuum 
ejector platform 8 by vacuum suction generated from a 
vacuum suction supply 9. The ?lm 4 is also held doWn by 
additional vacuum suction provided through an outer ring 
10. 

[0021] The invention is important particularly in handling 
thin and large dice. In order to achieve the preferred effects, 
the corner ejector pins 6a should be kept Within a predeter 
mined distance A from the edges of the die 3. This could 
include another ejector pin or pins 6 at substantially the 
center portion of the die 3 as shoWn in FIG. 4a or 4b or the 
center ejector pin or pins 6 may be dispensed With, as shoWn 
in FIG. 4c. 

[0022] The predetermined distance is determinable by 
considering one or more of the folloWing factors: 

[0023] The thickness, siZe and elastic modulus of the 
die 3. Amay be greater if the die 3 is thicker, smaller and/or 
more elastic. 

[0024] (ii) The thickness and elastic modulus of the ?lm 4. 
A may be greater if the ?lm 4 is thicker and/or more elastic. 

[0025] (iii) The interfacial adhesive strength betWeen the 
die 3 and the elastic surface of the ?lm 4. Amay be greater 
if the interfacial adhesive strength is loWer. 

[0026] (iv) The shape and siZe of the ejector pin 6, 6a. A 
may be greater if the effective support area of the ejector pin 
6, 6a is greater. 

[0027] The predetermined distance A should be less than 
a critical value Ac. By Way of eXample only, the folloWing 
are some values of Ac that are preferred in speci?c instances: 

[0028] The predetermined distance is preferably less 
than 1.2 mm from the edges of the die 3 Where the die 3 is 
a silicon die of betWeen 3 mm to 8 mm in Width and less than 
0.15 mm thickness, the ?lm 4 has a thickness of approXi 
mately 0.1 mm and an interfacial adhesive strength betWeen 
the die 3 and the adhesive surface is less than 15 Joules per 
meter square. 

[0029] (ii) The predetermined distance is preferably less 
than 1.6 mm from the edges of the die 3 Where the die 3 is 
a silicon die of greater than 8 mm in Width and less than 0.15 
mm thickness, the ?lm 4 has a thickness of approximately 
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0.1 mm and an interfacial adhesive strength between the die 
3 and the adhesive surface is less than 15 Joules per meter 
square. 

[0030] (iii) The predetermined distance is preferably less 
than 0.6 mm from the edges of the die 3 Where the die 3 is 
a gallium arsenide (GaAs) die of betWeen 3 mm to 8 mm in 
Width and less than 0.15 mm thickness, the ?lm 4 has a 
thickness of approximately 0.1 mm and an interfacial adhe 
sive strength betWeen the die 3 and the adhesive surface is 
less than 15 Joules per meter square. 

[0031] Due to the respective properties of GaAs and 
silicon, the speci?c distance Afor a GaAs die Will generally 
be smaller than that of a silicon die. There should be a ?nite 
siZe for the ejector pins 6 or any form of support to provide 
an effective contact area to push against the plastic adhesive 
?lm 4 and during the die detachment process. Each ejector 
pin 6, 6a preferably has an effective support area of at least 
1><10_4 mm2. 

[0032] It should be appreciated that, as a result of arrang 
ing the multiple ejector pins 6a of ?nite siZe at each corner 
of the die, the distribution of a high interfacial peeling stress 
region concentrates to along the edges and near the corners 
of the die 3. The arrangement of the ejector pins 6a at each 
corner of the die 3 increases the normal interfacial peeling 
stress such that it aids the delamination of the interface 
betWeen the die 3 and the plastic adhesive ?lm 4—it is easier 
for the die 3 to be detached from the plastic adhesive ?lm 4 
before it cracks. The arrangements of the plurality of ejector 
pins 6a at each corner of the die 3 also reduce the defor 
mation stresses, in particular the bending mode in the die 3 
and hence reduce the chance of die crack induced by the die 
detachment process. 

[0033] The invention described herein is susceptible to 
variations, modi?cations and/or additions other than those 
speci?cally described and it is to be understood that the 
invention includes all such variations, modi?cations and/or 
additions Which fall Within the spirit and scope of the above 
description. 

1. An apparatus for thin die detachment comprising: 

a ?lm having an adhesive surface on Which a plurality of 
dice are mountable; 

a collet for holding and detaching a die mounted on the 
adhesive surface; and 

an ejector device comprising a plurality of ejector pins, 
each ejector pin operative to contact and raise a second 
surface of the ?lm opposite the adhesive surface at a 
position substantially at a corner of the die to be 
detached Within a predetermined distance from the 
edges of said die, Whereby to partially delaminate said 
die from the adhesive surface for detachment by the 
collet. 

2. An apparatus as claimed in claim 1, Wherein the 
predetermined distance is determinable by considering one 
or more factors in the group consisting of the thickness, siZe 
and elastic modulus of the die, the thickness and elastic 
modulus of the ?lm, the interfacial adhesive strength 
betWeen the die and the elastic surface of the ?lm and the 
shape and siZe of the ejector pin. 

3. An apparatus as claimed in claim 1, Wherein the 
predetermined distance is less than 1.2 mm from the edges 
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of the die Where the die is a silicon die of betWeen 3 mm to 
8 mm in Width and less than 0.15 mm thickness, the ?lm has 
a thickness of approximately 0.1 mm and an interfacial 
adhesive strength betWeen the die and the adhesive surface 
is less than 15 Joules per meter square. 

4. An apparatus as claimed in claim 1, Wherein the 
predetermined distance is less than 1.6 mm from the edges 
of the die Where the die is a silicon die of greater than 8 mm 
in Width and less than 0.15 mm thickness, the ?lm has a 
thickness of approximately 0.1 mm and an interfacial adhe 
sive strength betWeen the die and the adhesive surface is less 
than 15 Joules per meter square. 

5. An apparatus as claimed in claim 1, Wherein the 
predetermined distance is less than 0.5 mm from the edges 
of the die Where the die is a gallium arsenide die of betWeen 
3 mm to 8 mm in Width and less than 0.15 mm thickness, the 
?lm has a thickness of approximately 0.1 mm and an 
interfacial adhesive strength betWeen the die and the adhe 
sive surface is less than 15 Joules per meter square. 

6. An apparatus as claimed in claim 1, including a vacuum 
ejector platform for supporting a portion of the ?lm on 
Which the die to be detached is mounted While the ?lm is 
contacted by the ejector device. 

7. An apparatus as claimed in claim 6, including apertures 
corresponding substantially to positions of each corner of 
the die to be detached, Wherein the ejector pins are house 
able Within the vacuum ejector platform and projectable 
through said apertures for contacting the die. 

8. An apparatus as claimed in claim 1, Wherein the ejector 
device comprises at least four ejector pins, each ejector pin 
corresponding to a position substantially at a corner of the 
die. 

9. An apparatus as claimed in claim 8, including one or 
more ejector pins corresponding to a position substantially at 
a center portion of the die. 

10. An apparatus as claimed in claim 1, Wherein each 
ejector pin has an effective support area of at least 1><10_4 
mm2. 

11. A method of detaching a thin die mounted on an 
adhesive surface of a ?lm, comprising the steps of: 

contacting and raising a second surface of the ?lm oppo 
site the adhesive surface With a plurality of ejector pins 
at positions substantially at the corners of the die Within 
a predetermined distance from the edges of said die; 

pushing against the ?lm at positions substantially at the 
corners of the die to partially delaminate the die; and 

holding the partially-delaminated die and detaching the 
die from the adhesive surface. 

12. A method as claimed in claim 11, including the step 
of determining the predetermined distance by considering 
one or more factors in the group consisting of the thickness, 
siZe and elastic modulus of the die, the thickness and elastic 
modulus of the ?lm, the interfacial adhesive strength 
betWeen the die and the elastic surface of the ?lm and the 
shape and siZe of the ejector pin. 

13. A method as claimed in claim 11, Wherein the prede 
termined distance is less than 1.2 mm from the edges of the 
die Where the die is a silicon die of betWeen 3 mm to 8 mm 
in Width and less than 0.15 mm thickness, the ?lm has a 
thickness of approximately 0.1 mm and an interfacial adhe 
sive strength betWeen the die and the adhesive surface is less 
than 15 Joules per meter square. 
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14. A method as claimed in claim 11, wherein the prede 
termined distance is less than 1.6 mm from the edges of the 
die Where the die is a silicon die of greater than 8 mm in 

Width and less than 0.15 mm thickness, the ?lm has a 

thickness of approximately 0.1 mm and an interfacial adhe 

sive strength betWeen the die and the adhesive surface is less 
than 15 Joules per meter square. 

15. A method as claimed in claim 11, Wherein the prede 
termined distance is less than 0.6 mm from the edges of the 
die Where the die is a gallium arsenide die of betWeen 3 mm 
to 8 mm in Width and less than 0.15 mm thickness, the ?lm 
has a thickness of approximately 0.1 mm and an interfacial 
adhesive strength betWeen the die and the adhesive surface 
is less than 15 Joules per meter square. 

16. Amethod as claimed in claim 11, including generating 
a vacuum in a vacuum ejector platform to support a portion 
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of the ?lm on the second surface of the ?lm Which the die 
to be detached is mounted While contacting the ?lm With the 
ejector pins. 

17. A method as claimed in claim 16, further including 
raising the ejector pins from Within the vacuum ejector 
platform through apertures formed thereon to the ?lm at 
positions substantially at the corners of the die. 

18. A method as claimed in claim 11, Wherein the ejector 
device comprises at least four ejector pins, each ejector pin 
contacting the die substantially at a separate corner of the 
die. 

19. A method as claimed in claim 18, including one or 
more ejector pins to separately contact substantially a center 
portion of the die. 

20. Amethod as claimed in claim 11, Wherein each ejector 
pin has an effective support area of at least 1x10‘4 mm2. 


